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INTRODUCTION, SUMMARY, CONCLUSION AND RECOMMENDATIONS 

 

The release of over five million cubic yards of coal combustion waste from the Tennessee Valley 

Authority’s Kingston, Tennessee facility in December 2008 flooded more than 300 acres of land, 

damaging homes and property.  In response the U.S. EPA is assessing the stability and 

functionality of coal combustion ash impoundments and other management units across the 

country and, as necessary, identifying any needed corrective measures. 

This assessment of the stability and functionality of the Meramec Power Station coal combustion 

waste (CCW) management units is based on a review of available documents and on the site 

assessment conducted by Dewberry personnel on September 29, 2010.  We found the supporting 

technical information to be limited (Section 1.1.3).  As detailed in Section 1.2 there are several 

recommendations that may help to maintain a safe and trouble-free operation. 

In summary, the Meramec Power Station CCW ponds are rated POOR for continued safe and 

reliable operation (Section 1.1.8).  The rating is influenced by the results of the November 2010 

Ash Pond Dam Stability Analysis conducted by Reitz & Jens, Inc.  Evaluation of the CCW pond 

embankments show the CCW pond embankments do not meet the minimum required Missouri 

DNR safety factor for the steady seepage loading conditions.  Ameren Missouri has initiated a 

project to be implemented in 2011 to flatten the existing slopes on the downstream side of Ponds 

1, 2, and 4 to improve the factor of safety; the CCW ponds would be rated SATISFACTORY 

upon completion of the project. 

PURPOSE AND SCOPE 

 

The U. S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate 

the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e. 

management units) from occurring at electric utilities in an effort to protect lives and property 

from the consequences of a dam failure or the improper release of impoundment contents.  The 

EPA initiative is intended to identify conditions that may adversely affect the structural stability 

and functionality of a management unit and its appurtenant structures (if present); to note the 

extent of deterioration (if present); status of maintenance and/or a need for immediate repair; to 

evaluate conformity with current design and construction practices, and to determine the hazard 

potential classification for units not currently classified by the management unit owner or by a 

state or federal agency.  The initiative will address management units that are classified a Less-

than-Low, Low, Significant or High Hazard Potential ranking.  (For Classification, see pp. 3-8 of 

the 2004 Federal Guidelines for Dam Safety.) 

In early 2009 the USEPA sent its first wave of letters to coal-fired electric utilities seeking 

information on the safety of surface impoundments and similar facilities that receive liquid-borne 

material that store or dispose of coal combustion waste.  This letter was issued under the 
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authority of the Comprehensive Environmental Response, Compensation and Liability Act 

(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and 

functionality of such management units, including which facilities should be visited to perform a 

safety assessment of the berms, dikes, and dams used in the construction of these impoundments. 

EPA asked utility companies to identify all management units, such as surface impoundments or 

similar diked or bermed structures and landfills receiving liquid-borne materials, that store or 

dispose of coal-combustion residuals or by-products, including, but not limited to, fly ash, 

bottom ash, boiler slag, and flue gas emission control residuals.  Utility companies responded 

with information on the size, design, age, and the amount of material placed in the units so that 

EPA could gauge which management units had or potentially could rank as having High Hazard 

Potential.  The USEPA and its contractors used the following definitions for this study: 

“Surface Impoundment or impoundment means a facility or part of a facility which is a 

natural topographic depression, man-made excavation, or diked area formed primarily of 

earthen materials (although it may be lined with man-made materials), which is designed 

to hold an accumulation of liquid wastes or wastes containing free liquids, and which is 

not an injection well.  Examples of surface impoundments are holding, storage, settling 

and aeration pits, ponds, and lagoons.” 

For this study, the earthen materials could include coal combustion residuals.  EPA did 

not provide an exclusion for small units based on whether the placement was temporary 

or permanent.  Furthermore, the study covers not only waste units designated as surface 

impoundments, but also other units designated as landfills which receive free liquids. 

EPA is addressing any land-based units that receive fly ash, bottom ash, boiler slag, or 

flue gas emission control wastes along with free liquids.  If the landfill is receiving coal 

combustion wastes with liquids limited to that for proper compaction, then there should 

not be free liquids present and the EPA did not seek information on such units which are 

appropriately designated a landfill. 

In some cases coal combustion wastes are separated from the water, and the water 

containing de minimus levels of fly ash, bottom ash, boiler slag, or flue gas emission 

control wastes are sent to an impoundment.  EPA is including such impoundments in this 

study, because chemicals of concern may have leached from the solid coal combustion 

wastes into the waster waters, and the suspended solids from the coal combustion wastes 

remain. 

The purpose of this report is to evaluate the condition and potential of waste release from 

management units and to determine their hazard potential classification.  A two-person team 

reviewed the information submitted to EPA, reviewed any relevant publicly available 
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information from state or federal agencies regarding the unit potential hazard classification (if 

any) and accepted information provided via telephone communication with a management unit 

representative.  

EPA sent two engineers, one licensed in the State of Missouri, for a one-day visit.  The two-

person team met with technical and management representatives of the utility to discuss the 

engineering characteristics of the unit as part of the site visit.  During the site visit the team 

collected additional information about the management unit(s) to be used to determine the hazard 

potential classifications.  Subsequent to the site visit the management unit owner provided 

additional engineering data on the Meramec Power Station to the USEPA and its contractor.  

Factors considered in determining the hazard potential classification of the management unit(s) 

included the age and size of the impoundment, the quantity of coal combustion residuals or by-

products that were stored or disposed in the these impoundments, its past operating history, and 

its geographic location relative to down gradient population centers and/or sensitive 

environmental systems. 

This report presents the opinion of the assessment team as to the potential of catastrophic failure 

and reports on the condition of the management unit(s).  For evaluating the dams, the team 

considered criteria under the National Inventory of Dams. 

 

LIMITATIONS 

The assessment of dam safety reported herein is based on field observations and review of 

readily available information provided by the owner/operator of the subject coal combustion 

waste management unit(s).  Qualified Dewberry engineering personnel performed the field 

observations and review and made the assessment in conformance with the required scope of 

work and in accordance with reasonable and acceptable engineering practices.  No other 

warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS 

 

1.1 CONCLUSIONS 

 

Conclusions are based on visual observations from the one-day site visit to the Meramec 

Power Station and review of technical and historical documentation provided by Ameren 

Missouri.   

 

1.1.1 Conclusions Regarding the Structural Soundness of the Management 

Unit(s) 

 

Results from the November 2010 Ash Pond Dam Stability Analysis conducted by 

Reitz & Jens, Inc. indicate  the CCW embankments currently do not meet the 

minimum required safety factors for steady seepage loading.  (See Table 7.1 for 

the steady seepage Factors of Safety values.) Therefore, the structural soundness 

of the CCW embankments are currently rated Poor.  Ameren Missouri has 

subsequently initiated a project to be completed in 2011 to flatten the existing 

slopes on the downstream side of Ponds 1, 2, and 4 to improve the factor of 

safety, see Table 7.2 and Appendix A, Docs 1.11 and 1.12.  CCW ponds would be 

rated Satisfactory upon completion of the project. 

   

1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the 

Management Unit(s) 

 

The hydrologic and hydraulic data provided concludes that the 100-year, 24-hour 

storm event will overtop embankment levees of Pond 1 and Pond 2.  Based on 

2004 Army Corps of Engineers (USACE) 100-year Mississippi River flood 

elevation and FEMA August 2, 1995 Flood Insurance Rate Map 29189C0415 H, 

Meramec Power Station would be inundated during a 100-year flood. There have 

been no apparent issues with safe containment of water in the basins during 

significant flooding events in the 45-year experience record of the ash ponds.  

Based on the history and future downstream slope improvement project, failures 

of the embankment levees are not anticipated.   

 

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical 

Documentation 

 

The original design documentation was partially illegible and the design sequence 

was not identified.  No other technical documentation about the design of the 

existing facility is available.  Hydrologic/hydraulic analysis was provided for the 

CCW ponds.  An Ash Pond Dam Stability Analysis, conducted by Reitz & Jens, 

Inc., was provided in 2011 to verify the structural stability of the embankments. 

 

 

 



FINAL 

Meramec PS 1-2 

Ameren Missouri Coal Combustion Waste Impoundment 

St. Louis, MO  Dam Assessment Report 

1.1.4 Conclusions Regarding the Description of the Management Unit(s) 

 

Documents describing the CCW ponds were not provided.  Ameren Missouri 

employee descriptions of the CCW ponds were appropriate and sufficient. 

  

1.1.5 Conclusions Regarding the Field Observations 

 

The embankment levee appeared well-maintained, safe, and structurally sound.  

There are no apparent indications of any unsafe conditions.  The visible parts of 

the embankment levee and outlet structures were observed to have no signs of 

overstress, significant settlement, shear failure, or other signs of instability.  

Erosion on the inside slope and wooden retaining wall failure were observed at 

Pond 1. Runoff erosion was observed on the outside slope of the perimeter levee 

embankment.  The outside slope of the levee embankment was observed to be 

covered in tall grass and brush.  An indication of seepage was observed at the 

outside toe of Pond 4, although visual observations were severely hampered by 

the presence of tall vegetation.  Runoff erosion is being managed through a 

maintenance program.  The seepage area is being monitored and inspected per 

weekly inspection reports.     

  

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of 

Operation 

 

No evidence of major repairs to the embankments or prior releases was observed 

during the field assessment.  Evidence of slope repair due to erosion on the 

outside slope of the perimeter levee was observed. Maintenance and methods of 

operation are adequate.   

  

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and 

Monitoring Program 

 

The surveillance program is generally adequate.  The informal weekly and formal 

annual internal inspections by Ameren Missouri engineers are of sufficient 

frequency and should continue.  Internal inspection of the outlet structures should 

be performed at a frequency of at least once every 5 years and documented.  

There is no dam monitoring program in place that includes such instruments as 

observation wells/piezometers, settlement monitoring points, inclinometers, 

seepage monitoring points, etc.  However, piezometers were installed on the 

embankment of Pond 7 for ash excavation purposes.  Program pond discharge 

monitoring is in place and will continue in accordance with Missouri Department 

of Natural Resources (MDNR) Division of Environmental Quality permit 

requirements.  
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1.1.8 Classification Regarding Suitability for Continued Safe and Reliable 

Operation  

 

In accordance with EPA criteria CCW ponds are currently rated POOR for 

continued safe and reliable operation. The rating is based on the results of the 

steady seepage loading reported in the November 2010 Ash Pond Dam Stability 

Analysis conducted by Reitz & Jens, Inc..  The minimum required safety factor 

for steady seepage loading under static conditions was not met.  See Table 1.1 for 

structural stability rating.  Implementation of recommendations as presented 

below would improve the rating to SATISFACTORY based upon subsequent 

information provided by Ameren Missouri. 

 

Table 1.1: Structural Stability Rating  

Category Description 

Satisfactory No existing or potential management unit safety deficiencies are recognized.  

Acceptable performance is expected under all applicable loading conditions 

(static, hydrologic, seismic) in accordance with the applicable criteria.  

Minor maintenance items may be required. 
Fair Acceptable performance is expected under all applicable loading conditions 

(static, hydrologic, seismic) in accordance with the applicable safety 

regulatory criteria.  Minor deficiencies may exist that require remedial action 

and/or secondary studies or investigations.  
Poor A management unit safety deficiency is recognized for any required loading 

condition (static, hydrologic, seismic) in accordance with the applicable dam 

safety regulatory criteria.  Remedial action is necessary.  POOR also applies 

when further critical studies or investigations are needed to identify any 

potential dam safety deficiencies.  
Unsatisfactory Considered unsafe.  A dam safety deficiency is recognized that requires 

immediate or emergency remedial action for problem resolution.  Reservoir 

restrictions may be necessary. 
Modified from the New Jersey Department of Environmental Protection Dam Safety Guidelines for the 

Inspection of Existing Dams, January 2008. 

 

1.2 RECOMMENDATIONS 

 

1.2.1 Recommendations Regarding the Structural Stability 

 

The minimum factor of safety for steady seepage required by MDNR and USEPA 

is not met.  Ameren Missouri has initiated a project to be implemented in 2011 to 

flatten the existing slopes on the downstream side of Pond 1, 2, and 4 to improve 

the factor of safety to meet and exceed minimum Factors of Safety (see Appendix 

A, Docs 1.11 and 1.12). According to Ameren Missouri the project cannot begin 

until river levels recede to normal levels (i.e., Summer 2011). We strongly 

recommend the dikes be re-configured as quickly as possible.   
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1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety 

 

The data provided indicates the 100-year, 24-hour storm event will overtop 

embankment levees of Pond 1 and Pond 2, and the 100-year Mississippi River 

flood will inundate Meramec Power Station.  However, based on the history 

(including the 2011 flooding) and future downstream slope improvement project, 

failures of the embankment levees are not anticipated.  It is recommended to 

monitor 100-year, 24-hour storm events for overtopping of the embankment 

levees and make repairs from potential erosion caused by overtopping. 

 

1.2.3 Recommendations Regarding the Description of the Management 

Unit(s) 

 

Documented descriptions of the CCW ponds and operational procedures were not 

provided.  An Operation & Maintenance manual for the Meramec PS to provide a 

summary of the purpose and processes within the CCW ponds is planned by 

Ameren Missouri in 2011.   

 

1.2.4 Recommendations Regarding the Maintenance and Methods of 

Operation 

 

It is recommended to continue to monitor the seepage area observed at the outside 

toe of Pond 4 for changed conditions.    

 

It is recommended to continue to monitor the inside slope and retaining wall of 

Pond 1. 

 

As recommended in the engineer’s report of November 2010, Ameren Missouri 

must continue to ensure positive drainage is maintained from the inactive ponds. 

 

1.2.5 Recommendations Regarding the Surveillance and Monitoring 

Program 

 

 Internal inspections of the outlet structures with a remote camera or by personnel 

using confined-space procedures should be conducted on a frequency of at 

least once every 5 years.   

1.2.6 Recommendations Regarding Continued Safe and Reliable Operation  

 

Continued safe and reliable ash management is dependent upon completing the 

proposed modifications to the downstream side of the dikes for Ponds 1, 2 and 4 

as soon as possible. Ameren Missouri should notify USEPA upon completion of 

the re-configuration project.   
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT 

UNIT(S) 

 

2.1 LOCATION AND GENERAL DESCRIPTION 

 

The Meramec Power Station (Meramec PS) is physically located north of the confluence of the 

Mississippi and Meramec River on the southern point of St. Louis County, Missouri, 

approximately 2.8 miles southeast of Arnold.  The Meramec PS is located on Fine Road, Saint 

Louis, Missouri 63129.  The Missouri Pacific railroad is to the southeast of Meramec PS.  See 

Appendix A – Doc. 1.1 for location of the Meramec PS on an aerial map. 

 

Meramec PS has ten impoundments used for managing coal combustion waste (CCW) that are 

designated as Retention Pond (Pond 1), Old Fly Ash Pond #489 (Pond 2), New Fly Ash Pond 

#498 (Pond 3), Bottom Ash Pond #493 (Pond 4), Bottom Ash Pond #492 (Pond 5), Bottom Ash 

Pond #496 (Pond 6), Fly Ash Pond #494 (Pond 7), Fly Ash Pond #495 (Pond 8), Fly Ash Pond 

#490 (Pond 9), Fly Ash Pond #491 (Pond 10).   

 

A single perimeter levee creates the impoundment around the west and south sides, and ties into 

high existing ground on the northeast and southeast side.  The perimeter levee forms the 

embankments of Pond 1, 2, 4, 7, and 8.  A private railroad embankment is within the perimeter 

levee of the plant, and connects to the Missouri Pacific railroad.  No offsite drainage enters the 

impoundment.  (Note: The terms “dike” and “dam” are used interchangeably in this report, as are 

the terms “pond” and “basin.”) 

 

The Meramec PS ponds are characterized as follows:  

 Pond 1 is active and receives surface stormwater and discharge from Ponds 3 and 4 .   

 Pond 2 is active and receives fly ash and wastewater residual wastes.   

 Pond 3 is active, receives fly ash from coal-fired units, and discharges into the Retention 

Pond.   

 Basins designated as Bottom Ash Ponds (Ponds 4, 5, and 6) are in series, and receive 

bottom ash from coal-fired units, which discharge into the Retention Pond.   

 Four inactive fly ash ponds (Ponds 7, 8, 9, and 10) are filled to capacity with coal 

combustion ash and are no longer active.   

See Appendix A – Doc. 1.2 for relative locations of the basins on an aerial view map of the 

Meramec PS.  The basins highlighted in yellow are currently active.  Numbered bullets 

correspond to the location of the photos shown in Section 5.3. 

 

Pond 1 has a surface area of approximately 0.7 acres.  The pond is an incised pond with a 

perimeter dike.  The northwest portion of the dike is a relatively short section of outer perimeter 

levee.  The edge of water within the pond is approximately 30 feet from the centerline of the 

perimeter levee.  The design top elevation of the perimeter levee is 418.0 feet (Appendix A – 

Doc. 1.3).  According to the August 2007 Ameren UE Dam Inventory and Inspection Program 

Phase I Presentation of Field Observation, Analysis and Recommendations, the lowest top of 

dam elevation - the top of the perimeter levee at Pond 1- is 414.3 feet; the lowest elevation of the 
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outside toe adjacent to the embankment is 389.6 feet (Reitz & Jens, Inc., 2007).  The dike is 

slightly lower than the perimeter levee; it is noted on furnished drawings (Appendix A – Doc. 

1.3) to be at an elevation of 416.7 feet at the drainage structure between Ponds 1 and 3, and 

Ponds 1 and 7.  The bottom elevation of Pond 1 is unknown but appears to have been 396.0 feet, 

based on design information on the furnished drawings (Appendix A – Doc. 1.3).  Approximate 

height of the perimeter dike at Pond 1 is 25 feet according to the November 2010 Ash Pond Dam 

Stability Analysis conducted by Reitz & Jens, Inc.  (Reitz & Jens, Inc., 2010).   

 

The Pond 1 retention pond is an unlined basin that receives onsite surface runoff from Ponds 7 

and 8, and discharge from Ponds 3 and Pond 4.   Pond 1 was designed to be used for water 

treatment and chemical stabilization.   

 

Pond 2 has a surface area of approximately 17.6 acres.  The pond is diked and bound on the 

southwest by a relatively short section of the outer perimeter levee.  According to furnished 

drawings (Appendix A – Doc. 1.3), the design top elevation of the perimeter levee is 420.0 feet 

and the elevation of the top of the concrete base of the outfall structure is 398.0 feet.  The bottom 

elevation of Pond 2 according to furnished drawings (Appendix A – Doc.1.3) is 400.0 feet.  

Approximate height of the perimeter dike at Pond 2 is 24.5 feet according to the November 2010 

Ash Pond Dam Stability Analysis conducted by Reitz & Jens, Inc.  (Reitz & Jens, Inc., 2010).   

 

The Pond 2 ash pond is a lined basin that receives onsite surface runoff, fly ash, bottom ash, and 

wastewater residual wastes.   Overflow from Pond 2 discharges into the deactivated Pond 8 fly 

ash pond.  Pond 2 is used for fly ash sedimentation, water treatment, and chemical stabilization. 

 

Pond 3 has a surface area of approximately 13.5 acres.  The pond is an incised pond with a 

perimeter dike, bound on the northeast by the bottom ash ponds, the southwest by the deactivated 

Pond 7, and to the southeast by the deactivated Pond 9.  According to furnished drawings 

(Appendix A – Doc. 1.3), the design top elevation of the perimeter dike is 425.0 feet and the 

elevation of the bottom of Pond 2 is 400.0 feet.  Thus, the maximum height of the perimeter dike 

at Pond 3 is approximately 25 feet above the outside toe.  The bottom elevation of Pond 3 

according to furnished drawings (Appendix A – Doc. 1.3) is 395.0 feet.  Thus, the dike may 

approach a 30-foot height above the Pond 3 bottom.   

 

The Pond 3 ash pond is a lined basin that receives fly ash.   Discharge from Pond 3 flows into the 

Pond 1 retention pond.   

 

Bottom Ash Ponds (Ponds 4, 5, and 6) have a combined surface area of approximately 14 acres.  

Coal combustion residue is sluiced into Pond 6.  Drainage from Pond 6 to Pond 4 is conveyed 

through excavated interior ditches within the ash.  Pond 4 is a partially incised pond bound on 

the west by a relatively short section of the outer perimeter levee.  The internal rail road 

embankment crosses through Pond 4 from the west to the east corner.  The incised Ponds 5 and 6 

are bound on the northeast by the internal rail road embankment.  According to a furnished 

drawings (Appendix A – Doc. 1.3), the design top elevation of the perimeter levee is 411.5 feet, 

and Pond 3 embankment dike between Ponds 3 and 4 is at an elevation of 418.0 feet.  The 
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elevation of the top of the abandoned outfall pipe is 397.4 feet.  Thus, the maximum height of the 

perimeter levee at Pond 4 is 14.1 feet above the outside toe.  Ameren Missouri has listed the 

maximum height of the perimeter levee as 25 feet.  The bottom elevation of Pond 4 is 398.0 feet, 

based from the May 2010 Steam Electric Questionnaire (OMB Control Number: 2040-0281).  

 

The Ponds 4, 5, and 6 ash ponds are unlined basins that receive bottom ash.   Discharge from 

Pond 4 discharges into Pond 1 retention pond.   

 

Pond 7 and Pond 8 are diked and bound on the west by the outer perimeter levee.  Pond 7 is 

bound by Pond 8 to the south, and to the east by the plant structures, Pond 1 and Pond 3.  Ponds 

7 and 8 are filled to capacity by fly ash and are no longer active.  The southern portion of Pond 7 

is currently used for coal storage. Approximate height of the perimeter dike at Pond 7 is 20.8 feet 

according to the November 2010 Ash Pond Dam Stability Analysis conducted by Reitz & Jens, 

Inc.  (Reitz & Jens, 2010).   

 

Incised ponds, Pond 9 and Pond 10, are filled and deactivated.  Presently, the filled and 

deactivated areas of the ponds support plant equipment, a portion of the internal railroad tracks, 

and coal storage.  Pond 9 is at the center of the site and is bound on the northwest by Pond 3.  

Pond 10 is bound on the southwest by Pond 2 and the coal storage area on the southeast.   

 

2.2 SIZE AND HAZARD CLASSIFICATION 

 

In the following paragraphs, a hazard potential determination is given on the basis of the Federal 

Emergency Management Agency (FEMA) hazard potential classification, which has been 

adopted by USEPA; this classification system and the hazard potential determination and basis 

are presented on the field observation checklists for the Meramec PS CCW ponds included in 

Appendix B. The classification for size is given on the basis of the USACE Recommended 

Guidelines for Safety Inspection of Dams ER 1110-2-106 criteria, based on the height of the 

embankment and the impoundment storage capacity.  

 

Physical data for the six ponds below are summarized in Table 2.1.For each of the six ponds no 

dwellings are downstream of the levee, therefore the levee should be classified Environmental 

Zone Class III per the MDNR criteria for Environmental Zone classification (Table 2.2).  The 

levee currently has an undetermined hazard potential rating.  Failure of the levee would 

discharge mostly water and some CCW into a tributary to the Meramec River.  The failure would 

not likely cause loss of life, but would cause relatively minor environmental damage.  Therefore, 

per the USEPA classification (Table 2.3) each pond levee should be given a Low (Class III) 

Hazard Potential Classification, but it should be reviewed periodically to evaluate status of CCW 

stored in the basin.  The USACE size classification is presented in Table 2.4.  For each of the six 

ponds the classification for size, based on the height of the embankment and the basin storage 

capacity, is Small. 

  

Pond 1 – Maximum dam height is 19.5 feet, according to furnished information.  The total 

storage capacity is 10 acre-feet. The amount of CCW stored in Pond 1 is minor. 



FINAL 

Meramec PS 2-4 

Ameren Missouri Coal Combustion Waste Impoundment 

St. Louis, MO  Dam Assessment Report 

 

Pond 2 - Maximum dam height is 24.5 feet, according to furnished information.  The total 

storage capacity is 300 acre-feet.   

 

Pond 3 - Maximum dam height is 25 feet, according to furnished information.  The total storage 

capacity is 230 acre-feet.   

 

Ponds 4, 5, & 6 - Maximum dam height is 25 feet, according to furnished information, but it 

appears to be more on the order of 14.1 feet, as previously discussed.  The total combined 

storage capacity of Ponds 4, 5, and 6 is 280 acre-feet.   

 

 

Table 2.1: Summary of Dam Dimensions and Size 

 Pond 1 Pond 2 Pond 3 Ponds 4, 5, & 6 

Dam Height 25’ ** 25’ ** 25’ ** 25’ ** 

Crest Width 15’ 15' 15' 10' 

Length ~79’*** ~854’*** ~3,320’ ~679’*** 

Side Slopes (inside) 1.5:1*, 3:1 3:1 4:1 --- 

Side Slopes (outside) 1.5:1 3:1 3:1 2:1  
Hazard 

Classification**** Class III (Low) Class III (Low) Class III (Low) Class III (Low) 
 *Embankment slope above incised elevation. 

**Based on data in Ameren Missouri’s response to EPA’s RFI dated March 26, 2009 (See Doc. 1.4 of 

Appendix A); review of furnished data indicates 19.5’ for Pond 1, and 24.5’ for Pond 2. 

 ***Perimeter levee embankment length; total perimeter levee length is approximately 5,400’. 

 ****Based on available information and USEPA classification 

  

 

Table 2.2: Environmental Zone Classification  

Class I 10 or more permanent dwellings or any public building downstream. 

Class II 1-9 permanent dwellings, 1 or more campgrounds with permanent water, 

sewer and electrical services or 1 or more industrial buildings 

downstream. 

Class III Everything else. 

MDNR Division 22 Reservoir Safety Council Rules and Regulations. 
 

 

 

 

 

 

 

 



FINAL 

Meramec PS 2-5 

Ameren Missouri Coal Combustion Waste Impoundment 

St. Louis, MO  Dam Assessment Report 

Table 2.3: Hazard Potential Classification  

Category Hazard Potential 

High Hazard  

(Class I) 
Dams located where failure will likely cause loss of life or serious damage to 

home(s), industrial and commercial facilities, important public utilities, main 

highway(s) or railroad(s). 
Significant Hazard 

(Class II) 
Dams located where failure will not likely cause loss of life but may damage 

home(s), industrial and commercial facilities, secondary highway(s) or 

railroad(s) or cause interruption of use or service of relatively important 

public utilities. 
Low Hazard  

(Class III) 
Dams located where failure may cause minimal property damage to others.  

Loss of life is not expected.  
 USEPA Hazard Potential Classification 

 

 

 

 

Table 2.4: Size Classification 

Category 

Impoundment 

Storage (Ac-ft) Height (ft) 

Small 50 and < 1,000 25 and < 40 

Intermediate 1,000 and < 50,000 40 and < 100 

Large >  50,000 > 100 
 USACE ER 1110-2-106   

 

2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN 

THE UNIT(S) AND MAXIMUM CAPACITY 

   

The amount of CCW residuals currently stored in the units and maximum capacities are 

summarized in Table 2.5. 

 

Pond 1 - Based on information from Ameren Missouri, this basin contains a minimal amount of 

fly ash and bottom ash deposited over 33 years.  This basin is currently active and remaining 

storage volume is unknown.  The total storage capacity is 10 acre-feet.  A normal pool of water 

is maintained at about elevation 405.0 feet. 

 

Pond 2 - Based on information from Ameren Missouri, this basin contains fly ash, bottom ash, 

and wastewater residual wastes deposited over 10 years.  This basin is currently active and 

remaining storage volume varies due to the dredging of ash.  A total of 260 acre-feet of fly ash 

and bottom ash material were contained within Pond 2, according to the Ameren Missouri 

response to EPA’s RFI dated March 26, 2009.  As of 2009, Pond 2 had an estimated 13 percent 

remaining storage capacity.  Expected closure for Pond 2 is 2012, based on the May 2010 Steam 

Electric Questionnaire.  A normal pool of water is maintained at about elevation 416.5 feet. 
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Pond 3 - Based on information from Ameren Missouri, this basin contains fly ash deposited over 

7 years.  This basin is currently active and remaining storage volume varies due to the dredging 

of ash.  A total of 190 acre-feet of fly ash material is contained within Pond 3, according to the 

Ameren Missouri response to EPA’s RFI dated March 26, 2009.  As of 2009, Pond 3 had an 

estimated 17 percent remaining storage capacity.  Closure for Pond 3 is estimated to be 2014, 

based on the May 2010 Steam Electric Questionnaire.  A normal pool of water is maintained at 

about elevation 418.0 feet. 

 

Ponds 4, 5 & 6 - Based on information from Ameren Missouri, this basin contains bottom ash 

deposited over 60 years.  These basins are currently active and remaining storage volume varies 

due to the dredging of ash.  A total of 171 acre-feet of bottom ash material is contained within 

Ponds 4, 5, and 6 according to the Ameren Missouri response to EPA’s RFI dated March 26, 

2009.  As of 2009, Ponds 4, 5, and 6 had an estimated 39 percent remaining storage capacity. 

The expected closure for Pond 4 is 2014, per the approved May 2010 Steam Electric 

Questionnaire.   A normal pool of water is maintained at about elevation 408.0 feet. 

 

Table 2.5: Amount of Residuals and Maximum Capacity of Unit* 

  Pond 1 Pond 2 Pond 3 Ponds 4, 5 & 6 

Surface Area (acre) 0.7 17.6 13.5 14 

Current Volume of Stored Ash (acre-feet) minimal 260 190 171 

Total Storage Capacity (acre-feet) 10 300 230 280 

 *Based on data in Ameren Missouri response to EPA’s RFI dated March 26, 2009 

 

2.4 PRINCIPAL PROJECT STRUCTURES 

 

2.4.1 Earth Embankment Dam 

 

Based on boring information for Pond 7 piezometer installation (Appendix A – 

Doc. 1.5), the perimeter levee at Pond 7 is constructed of silty clay, clay with silt, 

sand layers, clay with gravel and sand with gravel.  The source and type of soils 

used for the original fill is unknown.  The perimeter levee forming the 

impoundment is approximately 5,400 feet.  The ponds are impounded by a 

perimeter levee and do not receive offsite surface runoff.  Doc. 1.3 of Appendix A 

reflects embankment geometry summarized below. 

 

Pond 1 – A perimeter dike along the north, east, and south sides of Pond 1 ties 

into the perimeter levee on the northwest side.  The basin does not receive offsite 

surface runoff.  Runoff from Ponds 7 and 8 is ditched to Pond 1.  Discharges from 

Pond 3 and Pond 4 flow into Pond 1.  The embankment around the basin was 

raised using compacted clay as fill material.  Perimeter levee elevations were 

raised to an elevation of 418.0 feet, and the perimeter dike to 416.7 feet.  Operator 

records indicate the lowest top of levee elevation is at 414.0 feet.  The geometry 
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of Pond 1 consists of 3 horizontal (H) to 1 vertical (V) inside incised slope, 1.7 H 

to 1 V inside embankment slope, and 1.5 H to 1 V outside slope.  Representative 

sections of the perimeter levee and the perimeter dike are shown in Exhibit 1.  As 

shown in this exhibit, the perimeter levee is 15-feet wide, and the perimeter dike 

is 8-feet wide.    The designs of the perimeter dike and levee are shown in 

Appendix A – Doc. 1.3.  The pond is not lined and no internal drainage measures 

or toe drains were included in the embankment design for seepage control. 

 

Pond 2 – A perimeter dike along the northeast and southwest of Pond 2 ties into 

the perimeter levee on the south side and high ground on the southeast side.  The 

basin receives surface runoff from the power station plant facilities area and the 

basin area.  Overflow from Pond 2 discharges into Pond 8 and ultimately flows 

into Pond 1.  The perimeter levee and dike embankment around the basin was 

raised to an elevation of 420.0 feet.  Operator records indicate the lowest top of 

levee elevation is at 420.2 feet.  Compacted ash fill material was used to construct 

the berm over an existing soil embankment on the interior side of the pond.  Pond 

2 is lined with 60 MIL HDPE slope liner and a 40 MIL HDPE bottom liner.  The 

geometry of Pond 2 is 3 H to 1 V inside slope, and 1.9 H to 1 V outside slope.  

Representative sections of the perimeter levee and the perimeter dike are shown in 

Exhibit 2.  As shown in this exhibit, the berms are 15-feet wide.    The designs of 

the perimeter dike and levee are shown in Appendix A – Doc. 1.3.  There are no 

internal drainage measures or toe drains included in the embankment design for 

seepage control. 

 

Pond 3 – The basin is an incised pond with a perimeter dike.  The basin does not 

receive surface runoff from outside the basin area.  Drainage area for the basin is 

the basin itself.  Pond 3 discharges into Pond 1.  Pond 3 is lined with 60 MIL 

HDPE slope liner and 40 MIL HDPE bottom liner.  The geometry of Pond 3 

consists of 2.5 horizontal (H) to 1 vertical (V) outside slope, and 4 H to 1 V inside 

slope.  The top of the perimeter dike embankment around the basin is at elevation 

of 423.0 feet.  Representative sections of the perimeter dike are shown in Exhibit 

3.  As shown in this exhibit, the perimeter dike is 15-feet wide.    The design of 

the perimeter dike is shown in Appendix A – Doc. 1.3.  There were no internal 

drainage measures or toe drains included in the embankment design for seepage 

control. 

 

Ponds 4, 5, & 6 – Pond 4 is bound on the northwest by the perimeter levee, and 

on the southwest by Pond 3 dike.  Ponds 6 and 5 are combined, and a cross dike 

divides Pond 5 from Pond 4.  Flow is conveyed from Pond 5 to Pond 4.  The 

embankment from the Meramec PS internal railroad crosses from the west corner 

to the east corner of Pond 4.  Culvert crossings control flow within Pond 4.  

Culvert crossings were not observed during the site visit due to heavy vegetation 

around Pond 4. 
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The drainage area for the basin is the surface area of Ponds 4, 5, and 6.  Pond 4 

discharges into Pond 1.  A portion of the perimeter levee was raised to an 

elevation of 411.5 feet.  Compacted clay was used for fill material to raise the top 

of the levee. Operator records indicate the lowest top of levee elevation is at 417.4 

feet.  The geometry of Pond 4 consists of 2 H to 1 V outside slope.  A 

representative section of the perimeter levee is shown in Exhibit 4.  As shown in 

this exhibit, the perimeter levee is 10-feet wide.    The design of the perimeter 

levee is shown in Appendix A – Doc. 1.3.  The ponds are not lined and no internal 

drainage measures or toe drains were included in the embankment design for 

seepage control. 

 

2.4.2 Outlet Structures 

 

Pond 1 – Drainage from Pond 3 and Pond 4 are discharged into Pond 1.  Water 

passes through outlet works located at the northwest embankment of Pond 1.  The 

outlet works consist of a skimmer, a seal boom fastened to three pipes at 7.3 feet 

from the center of the riser pipe which drains to a 24-inch diameter carbon steel 

(CS) discharge pipe. The discharge pipe projects from the perimeter levee into the 

tributary to the Meramec River with a 90 degree bend at the end.  The skimmer 

box is used to block entry of floating ash particles.  Inverts of the outlet are shown 

in Appendix A – Doc. 1.3.   

 

The water in the basin, based on operator records, was at a level of 404.0 feet, 

which is 10.0 feet below the perimeter dam crest. Based on the lowest dam crest 

elevation based on operator records is 414.0 feet. Basin Information Checklist 

was provided by Ameren Missouri at the time of site visit, see Appendix A Doc. 

1.6.   

 

Pond 2 - The outlet works are located near the northwest corner of the basin and 

consist of a 10-ft diameter corrugated steel decant structure outlet with seal 

booms. The decant tower is shown in Appendix A – Doc. 1.3.  The outlet pipe is a 

36-inch high density polyethylene (HDPE) pipe that extends through the west 

portion of the perimeter levee and discharges into the Meramec River.  The top of 

the decant tower is at elevation 420 feet, the same as the top of dam elevation, and 

is accessed by a steel footbridge extending from the dam crest to the top of the 

decant tower. The level of water in the basin recorded from a staff gauge at the 

time of the site visit was at elevation 416.5 feet, which is 3.5 feet below design 

dam crest.  The lowest dam crest elevation, based on operator records, is 420.2 

feet; available freeboard is 3.7 feet. Basin Information Checklist was provided by 

Ameren Missouri at the time of site visit, see Appendix A Doc. 1.6.   

 

Overflow from Pond 2 drains into Pond 7 via four 12-inch diameter polyvinyl 

chloride (PVC) pipes, and ultimately into Pond 1. 

 



FINAL 

Meramec PS 2-9 

Ameren Missouri Coal Combustion Waste Impoundment 

St. Louis, MO  Dam Assessment Report 

Pond 3 – Drainage from Pond 3 is discharged into Pond 1.  Water passes through 

outlet works located at the northwest dike of Pond 3.  Outlet works consist of a 

skimmer, and a drop inlet with a 24-inch HDPE pipe. The discharge pipe projects 

into the retention pond, Pond 1.  The skimmer box is used to block entry of 

floating debris and ash particles.  Inverts of the outlet are shown in Appendix A – 

Doc. 1.3.   

 

The water in the basin based on operator records was at a level of 418 feet, which 

is 5.0 feet below the perimeter dam crest. Basin Information Checklist was 

provided by Ameren Missouri at the time of site visit, see Appendix A Doc. 1.6.   

 

Pond 4 – Drainage from Pond 4 is discharged into Pond 1.  Water passes through 

outlet works located at the northwest dike of Pond 4.  The outlet works consist of 

a drop inlet and an 18-inch diameter CS pipe. The discharge pipe projects into the 

retention pond, Pond 1. Inverts of the outlet are shown in Appendix A – Doc. 1.3.  

Inverts and structure information for culvert crossings were not provided. 

 

The water in the basin based on operator records was at a level of 408.0 feet, 

which is 3.5 feet below the design perimeter dam crest.  Lowest dam crest 

elevation based on operator records is 420.2 feet, available freeboard is 9.4 feet. 

The Basin Information Checklist was provided by Ameren Missouri at the time of 

site visit, see Appendix A Doc. 1.6.   

 

2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN 

GRADIENT 

 

Using Google Maps dated 2010, no critical infrastructure was observed within a 5-mile radius.  

A regional map showing Meramec PS and ash ponds in relationship to “critical” infrastructure 

within a 5-mile radius is included as Doc. 1.1 of Appendix A.  “Critical” infrastructure includes 

facilities such as schools and hospitals.  There are 52 schools and no hospitals located within the 

5 mile radius.  These facilities are noted on the 5-mile radius map.    In general, the confluence of 

the Meramec River and Mississippi River is immediately downstream of the facilities. 

  

Flood impacts from postulated failure of the perimeter levee at the Meramec PS would primarily 

impact the Meramec River, but could impact the Mississippi River. 
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS AND INCIDENTS 

 

The Meramec PS levee (dike) is not regulated for dam safety by a federal or state agency, and 

currently does not have federal or state hazard classifications.  The CCW Pond 1 and Pond 2 

discharges are regulated by the Missouri Department of Natural Resources (MDNR) Division of 

Environmental Quality.  Meramec PS dam height is less than 35 feet (i.e., 25 ft) therefore the 

dams do not require MDNR registration permits for continued operation.  

 

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT 

UNIT(S) 

 

Ameren Missouri created an internal Dam Safety Group composed of civil and geotechnical 

engineers supervised by a professional engineer. The group implements and oversees the 

Ameren Missouri Dam Safety Program.  Ameren Missouri also developed an Emergency 

Implementing Procedure (EIT) for emergencies involving dam failures or loss of integrity.  The 

EIT contains response procedures to three severity levels of incidents.   

 

Pond 1 – Annual inspections are conducted by Ameren Missouri.  No major problems were 

observed for the 2008 and 2009.  No significant deterioration was indicated in the documentation 

reviewed.  A 2007 inspection report, conducted as a part of the AmerenUE Dam Inventory and 

Inspection Program, identified retention wall and upstream slope failures at Pond 1 (Reitz & 

Jens, Inc., 2007).   

 

Pond 2 – Weekly inspections conducted by Ameren Missouri were provided for the period 

September 7, 2010 through September 23, 2010.  Wash outs and erosion along several areas on 

the side of the access roads were identified as needing immediate maintenance.  Annual 

inspections are conducted by Ameren Missouri.  No major problems were observed for the 2008 

and 2009 inspections.  No significant deterioration was indicated in the documentation reviewed.  

The 2007 inspection report indicated no significant deterioration for Pond 2 in the documentation 

reviewed (Reitz&Jens, Inc., 2007).   

 

Pond 3 – Annual inspections are conducted by Ameren Missouri.  No major problems were 

observed for 2008 or 2009.  No significant deterioration was indicated in the documentation 

reviewed.  The 2007 inspection report indicated no significant deterioration for Pond 3 in the 

documentation reviewed (Reitz & Jens, Inc., 2007).   

 

Pond 4 – Annual inspections are conducted by Ameren Missouri.  No major problems were 

observed for 2008 or 2009.  It is noted that seepage was reported in both inspection reports.  No 

significant deterioration was indicated in the documentation reviewed.  The 2007 inspection 

report indicated no significant deterioration for Pond 4 in the documentation reviewed (Reitz & 

Jens, Inc., 2007).   
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3.2 SUMMARY OF LOCAL, STATE AND FEDERAL ENVIRONMENTAL 

PERMITS 

 

The Meramec PS is currently regulated under the State Operating Permit No. MO-0000361 (see 

Doc. 1.7 of Appendix A).  This permit was effective on May 19, 2000 and expired on May 18, 

2005, according to the furnished documentation.  Information regarding the pursuit or receipt of 

permit renewal was not provided. 

 

The facilities at the Meramec PS are regulated for water quality by the Missouri Department of 

Natural Resources (MDNR) Division of Environmental Quality.  Water sampling at the outlet 

structure of Ponds 1 and 2 are conducted to monitor the quality of the discharge that reaches the 

Meramec River, and ultimately the Mississippi River.   

 

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS (IF ANY) 

 

There have been no reported spill/release incidents at the Meramec PS CCW basins. 
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION 

 

4.1 SUMMARY OF CONSTRUCTION HISTORY 

 

4.1.1 Original Construction 

 

Original construction records are not available, and design dates on the provided 

Meramec PS design plans are illegible (see Appendix A, Doc. 1.3).  Therefore, 

little is known of original construction or the sequence of construction of the 

CCW ponds, other than the year each pond was brought online.   

 

Pond 1 – The basin was brought online in 1977.  The incised basin was 

constructed on the northwest side of the plant within a portion of the original 

Pond 3.  A perimeter dike around the basin ties into the outer perimeter levee.  It 

is bounded on the northeast side by a filled portion of the original Pond 3, on the 

northeast side by the outer perimeter levee, on the southwest side by a filled 

portion of the original Pond 7, and on the southeast side by the internal railroad.  

The lowest elevation on the basin floor is approximately 396.0 feet.  The basin 

was not lined.  

 

Pond 2 – The basin was brought online in 2000.  According to provided plans 

(Appendix A, Doc. 1.3), stormwater from Pond 2 originally was drained into 

Pond 8.  The diked basin was constructed on the southeast side of the plant.  It is 

bounded on the northwest side by Pond 8, southeast side by the internal railroad, 

the west by the outer perimeter levee, and northeast side by the filled Pond 10 and 

the coal storage area. The lowest elevation on the basin floor is approximately 

400.0 feet.   

 

Pond 3 – The basin was brought online in 2003.  The incised basin was 

constructed on the west side of the plant within the original Pond 3 location.  It is 

bounded on the northwest side by the internal railroad, southwest side by Pond 7, 

the east by Ponds 4 and 5, southwest side by the coal storage area, and the south 

by the filled Pond 9. The lowest elevation on the basin floor is approximately 

395.0 feet.   

 

Ponds 4, 5, & 6 – The basin was brought online in the 1950s.  The basin was 

constructed adjacent to high ground to the east.  The basin is bounded on the east 

by an access road, on the northwest side by the perimeter levee, on the southwest 

by Pond 3 and filled original Pond 9, and on the south by the plant facilities.  The 

lowest elevation on the basin floor is unknown.  The basin was not lined.  

 

Pond 7 – The basin was brought online in 1965.  The basin was constructed at the 

northwest side of the plant.  The basin is bounded on the east side by Pond 3 and 

Pond 9, on the west side by the perimeter levee, and on the south by Pond 8. The 

lowest elevation on the basin floor is unknown.   
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Pond 8 – The basin was brought online in 1965.  The basin was constructed 

between Pond 2 and Pond 7.  The basin is bounded on the east side by Pond 10, 

on the west side by the perimeter levee, on the north by Pond 7, and on the south 

by Pond 2. The lowest elevation on the basin floor is unknown.   

 

Pond 9 – The basin was brought online in 1965.  The basin is bounded on the 

north side by Pond 3, on the west side by Pond 7, on the south by Pond 10, and on 

the east by Pond 6. The lowest elevation on the basin floor is unknown.   

 

Pond 10 – The basin was brought online in 1965.  The basin is bounded on the 

east side by Pond 2, on the north side by Pond 9, on the south by a coal storage 

area, and on the west by plant facilities. The lowest elevation on the basin floor is 

unknown.   

   

4.1.2 Significant Changes/Modifications in Design since Original 

Construction 

 

Pond 1 – Based on design information provided (Appendix A, Doc. 1.3), the 

perimeter levee has been raised to elevation 418.0 feet and the perimeter dike to 

416.7 feet.  Pond 1 receives surface runoff from Ponds 7 and 8, discharge from 

Pond 3 and Pond 4, and overflow from Pond 2. 

 

Pond 2 – Based on design information provided (Appendix A, Doc. 1.3), the 

perimeter levee has been raised to elevation 420.0 feet.  A decant structure has 

been installed since original construction, and Pond 2 discharges directly into the 

Meramec River.  Overflow from Pond 2 discharges into Pond 8 and is ultimately 

ditched into Pond 1. 

 

Pond 3 – The original basin was filled to capacity.  Portions of the original pond 

support plant equipment and a coal storage area.  Pond 1 and the New Fly Ash 

Pond (Pond 3) are incised within the original Pond 3 basin.  Pond 3 discharges 

directly into Pond 1. 

 

Ponds 4, 5, & 6 – The original outlet structure to the tributary to Meramec River 

has been abandoned and discharge is directed into Pond 1 via an 18-inch diameter 

CS pipe.  A portion of the perimeter levee at Pond 4 has been raised to elevation 

411.5 feet. 

 

Pond 7 – The basin has been filled to capacity and is no longer active.  The 

southern portion of the original basin has been converted into a coal storage area.  

An internal railroad embankment has been constructed along the outer perimeter 

levee of the basin. 
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Pond 8 – The basin has been filled to capacity and is no longer active.  A railroad 

track has been constructed on the dike between Pond 7 and Pond 8.   

 

Pond 9 – The original basin has been filled to capacity and closed.  Presently, the 

basin area supports plant equipment and a portion of the basin area is used for 

coal storage. A portion of the filled original pond has been incised for Pond 3.   

 

Pond 10 – The original basin has been filled to capacity and closed.  Presently, 

the basin area supports plant equipment and internal railroad tracks. 

 

4.1.3 Significant Repairs/Rehabilitation since Original Construction 

 

There have been no significant repairs/rehabilitation made to the Meramec PS 

basins since the original construction.  Slope repairs have been made along the 

perimeter levee outside slope due to runoff erosion. 

 

4.2 SUMMARY OF OPERATIONAL HISTORY 

 

4.2.1 Original Operational Procedures 

 

The furnished documents do not include the original operational procedures.   

  

4.2.2 Significant Changes in Operational Procedures since Original Startup 

 

No documents were provided to indicate that basic operational procedures have 

significantly changed since original startup.  

 

4.2.3 Current Operational Procedures 

 

The Meramec PS CCW ponds are operated and monitored for water quality under 

a MDNR approved operating permit. 

 

Pond 1 operates mainly as a clarifying pond.  Pond 3 and Pond 4 CCW basins 

decant structures discharge into the basin.  A series of ditches directs surface 

runoff into Pond 1.  Water quality is monitored for acceptable pH levels prior to 

discharge from Pond 1.  

 

Pond 2 operations consist of fly ash sedimentation, water treatment, and chemical 

stabilization.  Ash waste (predominantly bottom ash and fly ash) is mixed with 

water at the plant and the slurry is pumped to the basin.  The CCW slurry is 

pumped into excavated channels within the basin and gravity settling separates 

the fine from the coarser materials.  Once the channels become full, the ash is 

excavated.  The water flows through channels excavated in the ash to a pond area 

at the west end of the basin.  At the outlet structure in the northwest corner of 

Pond 2, the water flows to a 10.0-ft diameter corrugated pipe decant structure, 
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then through a 36-in diameter HDPE pipe to the Meramec River. Water quality is 

monitored for acceptable pH levels prior to discharge from Pond 2. 

 

Pond 3 operation consists of mixing fly ash waste with water at the plant and 

pumping the slurry to the basin.  The CCW slurry is pumped into excavated 

channels within the basin and gravity settling separates the fine from the coarser 

materials.  Once the channels become full, the ash is excavated.  The water flows 

through channels excavated in the ash to a pond area at the northwest end of the 

basin.  At the outlet structure in the northwest corner of Pond 3, the water flows 

through a 24-inch diameter HDPE pipe to Pond 1. 

 

Ponds 4, 5, & 6 operation consists of mixing bottom ash waste with water at the 

plant and pumping the slurry to the basins.  The CCW slurry is pumped into 

excavated channels within Ponds 5 and 6, and gravity settling separates the fine 

from the coarser materials.  Once the channels become full, the ash is excavated.  

The water flows through channels excavated in the ash to a pond area at Pond 4.  

At the outlet structure in the northwest corner of Pond 4, the water flows through 

an 18-inch diameter CS pipe to Pond 1. 

 

4.2.4 Other Notable Events since Original Startup 

 

Based on furnished information, there are no notable events since original startup 

of Meramec PS basins to report at this time. 
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5.0 FIELD OBSERVATIONS 

 

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS 

 

Dewberry personnel Jeffrey Crabtree, PE and James Filson, PE collected available data and 

documents and made field observations during a site visit on September 29, 2010, in company 

with the participants listed in Section 1.3.  The design engineer of record for Meramec PS CCW 

ponds was not present or available to assist with answering questions about these basins.   

 

The site visit began at 1:30 PM.  Weather conditions during the visit were 85 degrees Fahrenheit, 

sunny, and dry.  Photographs were taken of conditions observed.  Photographs referenced below 

are contained in Section 5.3 following the text descriptions.   

 

The overall visual assessment is that the earthen levee embankment that impounds the 

Meramec PS CCW ponds is in good condition.  No visual signs of imminent instability or 

inadequacy of the principal structures at these basins that would require emergency remedial 

action were observed.  No evidence of past repairs was observed.  No significant findings were 

noted. 

 

5.2 PONDS 

 

5.2.1 Embankment Dam and Basin Area 

 

Crest 

 

A single perimeter levee creates the impoundment around the west and south 

sides, and ties into high existing ground on the northeast and southeast side.  The 

outer slope of the levee is tiered. The second tier, the top of the crest, is enclosed 

within a chain linked fence.  Typical views of the crest are shown in Photos 1 and 

2.   The first tier, the crest of the access road, is on the outer perimeter of the crest 

and is accessible by automobile from the Meramec PS plant. The gravel and ash-

surfaced access road along Pond 2 was observed to be in good condition (Photos 3 

and 4).  Evidence of a repaired erosion area along the embankment is shown in 

Photo 5.  No major depressions, sags, tension cracks or other signs of significant 

settlement or mass soil movement were observed.  No tension cracks which might 

suggest soil shear failure were observed in the crest.  Gulley erosion was observed 

at the edge of the first tier crest and downstream slope of the access road and the 

edge of the second tier crest, see Photos 6 to 8. 

 

Outside Slope and Toe 

 

The outside slope of the second tier of the levee embankment was observed to be 

maintained free of grass and vegetation, see Photos 1 and 6.  The outside slope of 

the first tier of the levee embankment at Pond 2 is visible in Photos 9 to 11.  As 

shown, the grass and woody vegetation on the outside slope typically was 
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observed to be unmaintained.  The outside slope of the first tier of the levee 

embankment at Pond 8 is visible in Photo 12.  As shown, the grass on the outside 

slope typically was observed to be unmaintained.  Evidence of slope erosion 

repair was observed.  The outside slope of the levee embankment at Pond 1 is 

visible in Photo 13.  As shown, the grass and vegetation on the outside slope 

typically was observed to be unmaintained.  The lower part of the outside slope 

was observed to be submerged by the water. No areas of significant erosion were 

observed.  No obvious signs of slumps, slides, bulges, tension cracks, seepage, or 

animal holes were observed. 

 

A perimeter access road at the toe of the levee embankment was submerged at the 

time of inspection.  The submerged perimeter access road is shown in Photos 14 

to 19.  Photo 14 shows the submerged access road at the toe crossing under the 

railroad bridge.  Photos 20 to 24 show a relatively flat area, approximately 5 feet 

wide, between the toe of the embankment and the tree line at the outside toe of 

Pond 7.  Organic debris was observed at the outside toe of the levee embankment 

of Pond 7.  A tributary to Meramec River is at the downstream toe along the 

northwest levee embankment, shown in Photos 25 and 26.  The toe of the levee is 

submerged.  Photo 26 shows evidence of outside slope erosion repair.  Minor 

seepage was observed at the outside toe of Pond 4.  Photo 27 shows cattails at the 

outside toe, indicating standing water or consistent moist conditions.  No active 

erosion was observed along the outside toe.   

 

Inside Slope and Basin Area 

 

The inside slope of Pond 1 perimeter dike was observed to be covered in tall 

vegetation on three sides, and sparse vegetation on the southeast side.  Erosion 

was observed in the inside slope of the perimeter dike.  Photo 28 shows wooden 

retaining wall failure on the west inside slope.  The water surface elevation at the 

time of the inspection was 405.0 feet. 

 

The inside slope of Pond 2 perimeter dike is lined with 60 MIL HDPE slope liner, 

shown in Photos 29 to 32.  Sparse vegetation growth is observed on the slope 

liner, see Photo 31.  Ash build-up was observed at the south side of the pond 

shown in Photos 29, 30, and 32.  The surface of the exposed ash fill is generally 

covered with brush and woody vegetation.   The water surface elevation at the 

time of the inspection was 416.5 feet. No significant erosion was noted.   

 

The water surface elevation in Pond 3 at the time of the inspection was 413.0 feet. 

Photo 34 shows the filled fly ash area between Pond 1 and Pond 3.  Filled fly ash 

area was a part of the original Pond 3.   

 

The inside slope of the Pond 4 perimeter embankments were observed to be 

generally covered in tall vegetation on three sides.  The inside slope of the 

railroad embankment crossing the pond from the west to the east corner of Pond 4 
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was observed to be generally covered in tall vegetation.  See Photos 34 to 39 for 

inside slope and pond area.  Ash build up was not observed within Pond 4 basin 

area.  The water surface elevation within Pond 4 at the time of the inspection was 

408.0 feet.  Photo 40 shows ash build up with sparse brush vegetation within 

Ponds 5 and 6.    No significant erosion was noted.  

 

The inside basin area of Pond 8 has been filled to capacity with fly ash and is no 

longer active.   Photo 41 shows ash build-up with sparse brush vegetation within 

Pond 8.  No significant erosion was noted. 

 

Abutments and Groin Areas 

 

The abutment and groin areas where the perimeter levee ties into high ground was 

not observed.   

 

5.2.2 Outlet Structures 

 

Overflow Structure 

 

Pond 1 outflow structure consists of a 24-inch diameter carbon steel (CS) pipe 

drop inlet with a seal boom skimmer.  Photo 42 shows the skimmer and inlet of 

the outflow structure.  A steel footbridge access to the structure is shown in Photo 

28. There was no sign of clogging and the water exiting the outlet was observed to 

be flowing clear. 

 

Pond 2 outflow structure consists of a 10-ft diameter corrugated steel decant 

structure outlet with seal booms.  Photo 43 shows the skimmer, decant tower, and 

the steel footbridge access to the structure. Pond 2 has four 12-inch PVC pipes 

that convey overflow from Pond 2 into Pond 8.  Photo 32 shows the PVC pipes 

that pass through the northwest perimeter dike.  There was no sign of clogging 

and the water exiting the outlet was observed to be flowing clear. 

 

Pond 3 outflow structure consists of a drop inlet with a 24-inch HDPE and a 

skimmer.  Pond 3 outflow structure was not observed. 

 

Pond 4 outflow structure consists of a decant structure outlet.  Photo 35 shows a 

portion of the decant structure.  Observation of the structure was obstructed by tall 

vegetation.  

 

Outlet Conduit 

 

The outlet conduit at Pond 1 is a 24-inch diameter carbon steel (CS) pipe that 

extends through the perimeter levee and into the tributary to the Meramec River 

with a 90 degree bend at the end, see Photo 44. The outlet end appeared to be in 
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good condition and operating normally. There was no sign of clogging and the 

water exiting the outlet was observed to be flowing clear. 

 

The outlet conduit at Pond 2 is a 36-inch high density polyethylene (HDPE) pipe 

that extends through the west portion of the perimeter levee and discharges into 

the Meramec River with an upward bend at the end, see Photos 45 and 46. Photo 

47 shows the outlet conduit discharging into a plunge pool.  The outlet end 

appeared to be in good condition and operating normally. There was no sign of 

clogging and the water exiting the outlet was observed to be flowing clear. 

 

The Pond 3 24-inch HDPE pipe outlet conduit is submerged and was not 

observed.  The outlet structure discharges into Pond 1.   

 

The Pond 4 18-inch diameter CS pipe outlet conduit is submerged and was not 

observed.  The outlet structure discharges into Pond 1.   

 

Emergency Spillway  

 

There is no emergency spillway. 

 

Low Level Outlet 

 

There is no low level outlet. 
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1.   Looking west from access road at   

levee embankment at Pond 2. 

5.3 FIELD PHOTOGRAPHS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

2.   Looking east along internal side 
slope and crest of levee 
embankment of Pond 2.  Note –
liner in place. 

3.   Looking south along embankment  

between railroad and Pond 2 

(#489). 
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4.   Looking Southwest at top of levee 

embankment of Pond 2 from access 

road. 

5.   Repaired erosion area along levee 
embankment at Pond 8. 

6.   Looking at runoff erosion along top 
of levee embankment from runoff 
at Pond 2. 
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7.   Runoff erosion from edge of crest 
of access road at Pond 2. 

8.   Looking at runoff erosion on down 
side of levee embankment at edge 
of crest of access road at Pond 8. 

 

9.   Looking northwest at outside slope 
of Pond 2 levee embankment.  Note 
– High water was observed in the 
Meramec River during site visit.  
Perimeter access road was 
submerged.   
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10.  Outside slope of levee 
embankment at Pond 2.  An 
unknown pipe was observed at the 
location, see Photo 14. 

12.  Looking at outside slope of levee 
embankment at Pond 8.  Note - 
Repaired erosion area at edge of 
crest. 

 

11.  Looking southeast along outside slope of 
levee embankment of Pond 2.  Note - High 
water was observed in the Meramec River 
during site visit. 
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13.  Looking northeast along outside 
slope and toe of the levee 
embankment along the tributary to 
Meramec River. 

15.  Looking southeast at railroad 
bridge.  Location of submerged 
perimeter access road. 

14.  Looking at unknown pipe at the 
outside toe of Pond 2 levee 
embankment. 
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16.  Looking southeast along perimeter levee 
embankment.   Note - High water was 
observed in the Meramec River during site 
visit. 

 

17.  Looking southeast at tree line 
adjacent to submerged perimeter 
access road.  

        

18.  Looking southwest along toe of 
levee embankment where 
floodplain is flooded. 
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19.  Looking north at perimeter access 
road gate.  Road under water. 

  

20.  Looking south along outside toe of 
Pond 7. 

21.  Looking northwest along outside 
toe and slope of levee 
embankment of Pond 7.  Note - 
railroad tracks adjacent to top of 
embankment. 
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22.  Looking northwest along outside 
toe of levee embankment at Pond 
7. 

23.  Looking north along outside toe of 
levee embankment at Pond 7.  
Note - gate for perimeter access 
road is submerged. 

  

24.  Looking northeast along outside 
toe of levee embankment at Pond 
7. 
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25.  Looking southwest along Meramec 
River just outside from Pond 1 
(retention pond) outlet. 

26.  Evidence of repair to outside slope 
of levee embankment due to 
erosion. 

27.  Looking towards Pond 4 (Bottom 
Ash Pond) at outside toe and slope 
of levee embankment.  Note - Cat 
tails. 
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28.  Looking southeast at Pond 1 
(retention pond).   

29.  Looking northwest at Pond 2.  Note 
– Unit has a slope liner. 

30.  Looking north at Pond 2.  Note – 
Unit has a slope liner. 
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31.  Looking at Pond 2 toward coal 
storage area.  Note - liner with 
some vegetation. 

  

32.  Looking north at overflow pipes 
and coal storage area.  Note - pipe 
in water for taking water samples. 

33.  Looking at the Pond 3 (“New” Fly 
Ash Pond) area in the distance and 
the fill Fly Ash area to the 
northeast of Pond 1. 
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34.  Looking through railroad track at 
southeast side of Pond 4 (Bottom 
Ash Pond). 

35.  Looking through railroad tracks at 
southeast side of pond area of 
Pond 4. 

36.  Looking north at northwest side of 
Pond 4. 
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37.  Looking southeast at railroad 
tracks between northwest & 
southeast Pond 4. 

38.  Looking southwest from railroad 
track at northwest Pond 4. 

39.  Looking north at southeast Pond 4  
from railroad tracks. 
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40.  Looking towards Pond 5 and 6 
(Bottom Ash Pond). 

41.  Looking northeast at completely 
filled and deactivated Pond 8 (Fly 
Ash Pond #495). 

42.  Looking at retention pond inlet. 
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43.  Looking at Pond 2 (#489) inlet 
structure. 

44.  Looking northeast at outfall pipe 
from Pond 1. 

45.  Looking west at outfall #009 at 
Pond 2 toward Meramec River. 
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46.  Outfall #009 from Pond 2. 

47.  Plunge pool at outfall #009. 
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6.0 HYDROLOGIC/HYDRAULIC SAFETY 

 

6.1 SUPPORTING TECHNICAL DOCUMENTATION 

 

6.1.1 Floods of Record 

 

Flood record information was not provided for these facilities.  The 2007 

inspection report referenced the 1995 Federal Emergency Management Agency 

(FEMA) Mississippi River base flood elevation as 417.4 feet NGVD at the 

confluence with Meramec River.  The 1995 FEMA Flood Insurance Rate Map of 

the confluence of the Mississippi and Meramec River is shown in Doc. 1.8 of 

Appendix A.  The reported 100-year flood elevation of the Mississippi River at 

the Meramec PS in Appendix D of the 2004 Army Corps of Engineers (USACE) 

Upper Mississippi River System Flow Frequency Study is approximately 415.1 

feet NGVD (see Doc. 1.9 of Appendix A).   

 

6.1.2 Inflow Design Flood 

  

As previously mentioned, the Meramec PS dam heights are less than 35 feet, and 

do not require MDNR registration permits.  Based on Environmental Zone 

Classification III, if safety standards closely follow those given in the Missouri 

dam safety requirements, the spillway design flood (SDF) criterion is the 100-year 

frequency rainfall event.  

 

6.1.3 Spillway Rating 

 

No spillway ratings were provided for the outlet works. 

 

6.1.4 Downstream Flood Analysis 

 

No downstream flood analysis has been provided.  A qualitative analysis based on 

field observations and review of available data follows. 

 

Failure by flood overtopping would occur at the lowest elevation at the perimeter 

levee at Pond 1; this scenario would release an insignificant volume of ash into 

the Meramec River.  A breach of the perimeter levee (considered an unlikely 

scenario at Ponds 1 and 3) at either Pond 2 or Pond 4 would release water into the 

Meramec River and could release ash into the Meramec River.  Ash in the 

Meramec River would cause minor environmental impact and may disrupt 

navigation.  The water and ash released by a breach of the perimeter dikes within 

the levee would be contained within the levee embankment. 
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6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

 

A summary of the analysis of the ability to safely store and pass the inflow design flood 

was provided in the 2007 AmerenUE Dam Inventory and Inspection Program – Phase I 

report by Reitz & Jens, Inc..  Basin elevation-storage curves, spillway rating curves, and 

a dam break analysis are not available for the basins.   

 

Based on assumptions and variables in the referenced analysis in the 2007 Reitz & Jens, 

Inc. and current reported storage volumes, Pond 2 dike would be overtopped by the 100-

year frequency rainfall event.  Overflow from Pond 2 discharges into the retention pond, 

Pond 1.    

 

Pond 3, if assumptions and variables in the referenced analysis in the 2007 Reitz & Jens, 

Inc. report are currently valid, is able to safely store and pass the 100-year frequency 

rainfall event.  If the current available storage is less than assumed and/or the normal pool 

is greater than assumed, then the 100-year frequency rainfall event will overtop the dike 

and discharge into the retention pond, Pond 1.   

 

The Bottom Ash Ponds (Pond 4, 5, and 6), if assumptions and variables in the referenced 

analysis in the 2007  Reitz & Jens, Inc. report are currently valid, is able to safely store 

and pass the 100-year frequency rainfall event.  If the normal pool is greater than 

assumed, then the 100-year frequency rainfall event will overtop the dike and discharge 

into the retention pond, Pond 1.   

 

Deactivated Ponds 7 and 8 are able to provide overflow storage volume for Pond 1.  

However, during the 100-year frequency rainfall event, the perimeter dike will be 

overtopped.  Available storage within Pond 1 is less than the total contributing runoff 

from the 100-year frequency rainfall event. 

 

Based on lowest top of levee elevation and the 2004 USACE 100-year flood elevation of 

415.0 feet NGVD, Pond 1, Pond 4, and Pond 7 would be inundated during the 100-year 

frequency rainfall event.   

 

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY 

   

The ability to safely store and pass the 100-year frequency rainfall event in the active 

ponds, based on the summary and assumptions referenced in 2007 AmerenUE Dam 

Inventory and Inspection Program – Phase I report by Reitz & Jens, Inc., is adequate for 

Ponds 3, 4, 5, and  6.  Pond 1 and Pond 2 are not adequate to store and pass the 100-year 

frequency rainfall event.   
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There are no records that address containment of water in the basins during significant 

flooding events that have occurred.  Ameren Missouri did report to Dewberry that during  

the current 2011 major floods along the Meramec and Mississippi Rivers, there has been 

no overtopping of the levee and the dikes have held.  Based on the history and future 

downstream slope improvement project, failures of the embankment levees are not 

anticipated. The CCW ponds appear to have satisfactory hydrologic/hydraulic safety.   
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7.0 STRUCTURAL STABILITY 

 

7.1 SUPPORTING TECHNICAL DOCUMENTATION 

  

7.1.1 Stability Analyses and Load Cases Analyzed 

 

No stability analyses were provided for the original design and construction of the 

perimeter levee.  An Ash Pond Dam Stability Analysis was conducted by Reitz & 

Jens, Inc. in November 2010 after the site visit (Doc 1.10).  A subsequent analysis 

was performed in March 2011 (Doc 1.12).    

 

7.1.2 Design Properties and Parameters of Materials 

  

Pond 2 – In the 2010 Ash Pond Dam Stability Analysis borings of the 

embankment consists of fly ash, bottom ash, silty clay, and high plastic clay 

(Reitz&Jens, Inc., 2010).  The embankment soils have a computed friction angle 

of 29°.  Foundation soils of Pond 2 consist of silty and moderate to high plasticity 

clay.  The first 9 feet of the foundation soils have a computed friction angle of 23° 

to 24°.  Underlying the silty and moderate to high plasticity clay soils is clay, silt 

and sand.  

 

Pond 7 – In the 2010 Ash Pond Dam Stability Analysis borings of the 

embankment consists of clay, silty clay, and clayey silt (Reitz&Jens, Inc., 2010).  

The embankment and the first 6 feet of the foundation soils have a computed 

friction angle of 23°.  Foundation soils consist of silty soft clay.  Underlying soils 

are stiff clay and silty clay with a computed friction angle of 27°.  Sand and silt 

soils were encountered at 22 feet into the foundation soil, computed friction angle 

of 30°. 

 

Pond 1 and Pond 3 – In the 2010 Ash Pond Dam Stability Analysis borings of the 

embankment consists of sandy silt, clayey silt, and silt clay (Reitz&Jens, Inc., 

2010).   Embankment soils have a computed friction angle of 26°.  Foundation 

soils of Pond 1 and 3 consist of silty clay.  The computed friction angle 

compression of the top 12 feet of the foundation soil is 27°.  Underlying soils are 

stiff clays to clayey silt, silt clay, and sandy silt.  The computed friction angle of 

the underlying soils is 26° to 25°. 

 

7.1.3 Uplift and/or Phreatic Surface Assumptions 

 

Phreatic surface assumptions are taken from the November 2010 Ash Pond Dam 

Stability Analysis.  The downstream sides of the CCW pond embankments were 

analyzed for steady seepage and seismic seepage loading conditions at full and 

maximum pond capacity.  Piezometer readings from the November 2010 Ash 

Pond Dam Stability Analysis, show the groundwater elevation to be above the 

downstream toe elevation.  The phreatic line is low through the embankment.  
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Pond 2 is lined, therefore a phreatic line does not occur through the embankment.   

From visual observations in the field, the phreatic surface does not crop out on the 

outside slope of the perimeter levee. 

  

7.1.4 Factors of Safety and Base Stresses 

 

A slope stability analysis conducted in the November 2010 Ash Pond Dam 

Stability Analysis by Reitz & Jens, Inc. shows the perimeter dike does not meet 

the MDNR minimum required factor of safety of 1.5 for steady seepage loading 

(Doc 1.10).  The factor of safety results of the seismic loading show the perimeter 

dike factor of safety is greater than the minimum required factor of safety of 1.0. 

See tables in Section 7.3. 

   

7.1.5 Liquefaction Potential 

 

This coefficient represents the fraction of the gravitational acceleration applied 

horizontally to the soil mass directed away from the slope to approximate the 

lateral forces on the dike mass that occur during an earthquake. Seismic stability 

analysis was performed for the downstream slope only.  A horizontal acceleration 

of 0.05g or 0.25 of the probable maximum acceleration was added to the steady 

state seepage model.  See summary of results of seismic stability analysis in 

section 7.3.   

 

7.1.6 Critical Geological Conditions and Seismicity 

 

The reviewed documents did not include any information regarding the critical 

geological conditions and seismicity used in the original design of perimeter levee 

or embankment dikes that impound CCW ponds.  Minimal subsurface 

information was provided by the boring log profiles developed during the drilling 

and piezometer installation within Pond 7 (see Doc. 1.5 in Appendix A).  The 

pertinent boring logs show that the virgin soils in the vicinity (along Pond 7) 

generally consisted of silty clay and clayey silt underlain by clay and silty clay.   

 

Static water level readings indicate the depth to groundwater to be less than 40 

feet.    The types of soils within the perimeter levee, shown in the Pond 7 soil 

boring logs, would not typically be susceptible to liquefaction.  However, due to 

the location of the Meramec PS within the Meramec River floodplain, high static 

water level in the area, and its proximity to the New Madrid and Wabash Valley 

seismic zones, the susceptibility of surrounding ground to liquefaction is 

moderate.   

 

Seismicity – The site of the ash basins is in an area of moderate seismic hazard, 

however the site is within 150 miles of two known active seismogenic source 

areas (New Madrid and Wabash Valley seismic zones).  Based on USGS Seismic-

Hazard Maps for Central and Eastern United States, dated 2008, the Meramec 
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Power Station, is located in an area anticipated to experience 0.20g or higher peak 

ground acceleration with a 2-percent probability of exceedance in 50-years.   

 

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

 

The structural stability documentation is adequate.   

 

7.3 ASSESSMENT OF STRUCTURAL STABILITY 

 

Per Table 7.1 below, structural stability under static loading conditions of the perimeter 

levee embankment is currently unsatisfactory based on the steady seepage loading safety 

factor results in the November 2010 Ash Pond Dam Stability Analysis (Reitz & Jens, 

Inc., 2010).  The steady seepage loading safety factors do not meet the minimum required 

safety factor of 1.5 along the perimeter levee for any of the investigated pond dikes.  The 

Reitz & Jens November 2010 report indicates the unsatisfactory Factors of Safety are 

“due to the steep outside slopes of the perimeter levee”. Therefore, the structural 

soundness of the CCW embankments are rated UNSATISFACTORY in their current 

configuration. 

 

 

Table 7.1: Factor of Safety (Reitz & Jens, Inc., November 16, 2010) 

Load Case Required 

Factor of 

Safety 

Cross 

Section 1 

Cross 

Section 2 

Cross 

Section 3 

Cross 

Section 4 

Cross 

Section 5 

Steady 

Seepage 

1.5 1.3 1.4 1.3 1.4 1.2 

Earthquake, 

Steady 

Seepage 

1.0 1.1 1.2 1.1 1.2 1.1 

 

 

Ameren Missouri has subsequently initiated a project to be completed in late 2011 to 

flatten the existing slopes on the downstream side of Ponds 1, 2, and 4 to improve the 

factor of safety, see Table 7.2. Specifically, the proposed project will increase the 

embankment cross sectional area and improve the factor of safety of the perimeter levee 

in the cross sections listed in Table 7.2.  The Factor of Safety will be increased with these 

improvements per March 29, 2011 Revised Meramec Plant Stability Analysis.  The 

Factor of Safety will improve for cross sections 1, 3, and 5 to exceed the required 1.5 

minimum Factor of Safety.  The cross section 6, Pond 4, Factor of Safety for short term is 

“conditionally marginal” at a value of 1.46. Cross sections 1, 3, 5, and 6 represent Ponds 

1, 2, and 4. 
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        Table 7.2: Factor of Safety (Reitz & Jens, Inc., March 29, 2011) 

Cross Sections and 

Pond 

Long-term, Static  

(Min FoS = 1.5) 

Seismic,  

(Min FoS = 1.0) 

Cross Section 1, 

Pond 1 

1.8 1.5 

Cross Section 3, 

Pond 2 

1.6 1.3 

Cross Section 5, 

Pond 1 

2.1 1.7 

Cross Section 6, 

Pond  4 

1.5 1.2 

 

 

Given the improvement in the Factors of Safety, once the CCW ponds are re-configured 

then their rating would change to SATISFACTORY. Preliminary sketches of the 

flattened dikes are available in this report ( Doc 1.11).  However, the current river levels 

of the Mississippi and Meramec Rivers have prevented Ameren from completing the 

topographical survey along the toe.  Based on current river level projections, the survey 

can not start until July 2011.  The current schedule is as follows: 

 

2011 Proposed Schedule for Dike Re-Configuration 

 Complete Construction Drawings - end of July (Floodwaters recede) 

 Submit Plans to USACE for approval 

 Construction commences in Sept-Oct 2011 

 

 



FINAL 

Meramec PS 8-1 

Ameren Missouri Coal Combustion Waste Impoundment 

Saint Louis, MO Dam Assessment Report  

8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION 

 

8.1 OPERATIONAL PROCEDURES 

 

Pond 1 – This basin is mainly used for water treatment and chemical stabilization prior to 

discharge to a tributary to the Meramec River.  Ash waste material from production 

operations is not placed directly in the basin.  Pond 3 and Pond 4 discharge directly into 

the basin.  Surface runoff from Pond 7 and 8 is ditched to Pond 1.  Overflow from Pond 2 

discharges into surface ditches of Pond 8.  Water is monitored and discharged when pH is 

within permit limits.   

 

Pond 2 – This basin is currently used for fly ash sedimentation, water treatment, and 

chemical stabilization.  Pond 2 receives onsite surface runoff, fly ash, bottom ash, and 

wastewater residual wastes.  Ash waste material is sluiced into the basin.  The ash is 

excavated and placed in windrowed stockpiles to allow the material to drain prior to 

loading and transport offsite.   

 

Pond 3 – This basin is currently used for storage and disposal of fly ash.  Ash waste 

material is sluiced into the basin.  The slurry is pumped into excavated channels within 

the basin and gravity settling separates the fine from the coarser materials.  Once the 

channels become full, the ash is excavated.  The water flows through channels excavated 

in the ash to a pond area.   

 

Pond 4 – This basin is currently used for storage and disposal of bottom ash.  Ash waste 

material is sluiced into Ponds 5 and 6.  The slurry is pumped into excavated channels 

within the basin and gravity settling separates the fine from the coarser materials.  Once 

the channels become full, the ash is excavated.  The water flows through channels 

excavated in the ash to a pond area in Pond 4.   

 

 

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES 

 

Maintenance of the impounding embankments and outlet works of the CCW Ponds is 

performed as needed, as determined by routine (weekly) inspections performed by 

operating personnel.  Vegetation on the embankment slopes and crest is mowed or cut 

twice a year or whenever it becomes necessary.   

 

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATION 

 

8.3.1 Adequacy of Operational Procedures 

 

Operational procedures at the CCW ponds appear to be appropriate and adequate. 
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8.3.2 Adequacy of Maintenance 

 

No major maintenance issues were observed during the site visit and no major 

maintenance issues were noted from review of dam inspection reports and 

checklists. Maintenance of the impounding embankments and outlet works of the 

CCW ponds appears to be adequate. 
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9.0 SURVEILLANCE AND MONITORING PROGRAM 

 

9.1 SURVEILLANCE PROCEDURES 

 

Ameren Missouri formed a Dam Safety Group and associated Dam Safety Program 

supervised by a licensed professional engineer.  The program requires Meramec PS to 

conduct weekly, annual, and special inspections.  Employees trained in dam safety, 

overseen by civil and geotechnical engineers, inspect the CCW embankments following 

inspection procedures based on the type of dam safety inspection conducted.  The weekly 

and annual inspections are documented on Inspection Checklists.   

 

9.2 INSTRUMENTATION MONITORING 

 

9.2.1 Instrumentation Plan 

 

There is no dam performance monitoring instrumentation in place in the 

impounding levee embankment.  Staff gauges have been installed to measure the 

water surface elevation.   

 

9.2.2 Instrumentation Monitoring Results 

 

There are no dam performance monitoring instruments.  

 

9.2.3 Dam Performance Data Evaluation 

 

Not applicable.  

 

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM 

 

9.3.1 Adequacy of Inspection Program 

 

The inspection program is generally adequate based on field observations and the 

data reviewed by Dewberry.  However, internal inspections of the outlet 

structures with a remote camera or by personnel using confined-space procedures 

should be conducted on a frequency of at least once every 5 years.   

 

9.3.2 Adequacy of Instrumentation Monitoring Program 

 

There is no dam performance monitoring instrumentation in place.  No problem 

or suspect condition, such as excessive settlement, seepage, shear failure, or 

displacement was observed in the field that might be reason for installation of 

instrumentation.  In the absence of stability problems or seepage issues, there is 

no need for performance monitoring instrumentation at this time.   
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EXHIBIT 1:  REPRESENTATIVE POND 1 EMBANKMENT SECTIONS  
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EXHIBIT 2:  REPRESENTATIVE POND 2 EMBANKMENT SECTIONS 
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EXHIBIT 2 CONTINUED:  REPRESENTATIVE POND 2 EMBANKMENT SECTIONS 
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EXHIBIT 3:  REPRESENTATIVE POND 3 EMBANKMENT SECTIONS 
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EXHIBIT 4:  REPRESENTATIVE POND 4 EMBANKMENT SECTION 
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DOC 1.1  MERAMEC POWER STATION VICINITY MAP (5-MILE)
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DOC 1.2 MERAMEC POWER STATION MAP
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DOC 1.3 MERAMEC PLANT PLANS
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DOC 1.4 AMERENUE RESPONSE TO EPA’S RFI
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DOC 1.5 ASH POND #494 DRILLING AND PIEZOMETER INSTALLATION FIGURES 

AND LOGS
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DOC 1.6 AVAILABLE INFORMATION CHECKLISTS
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DOC 1.7 MISSOURI STATE OPERATING PERMIT
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DOC 1.8 1995 FEMA FLOOD INSURANCE RATE MAP
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DOC 1.9 EXCERPT FROM APPENDIX D OF THE 2004 USACE UPPER MISSISSIPPI 

RIVER SYSTEM FLOW FREQUENCY STUDY 
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UNIT 1 (POND 3) FIELD OBSERVATION CHECKLIST 

 

 

 

 

 

 

 

 

  

 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

1 

Site Name: Meramec Date: September 29, 2010 

Unit Name: New Fly Ash Pond Operator's Name: AmerenUE 

Unit I.D.: 498 Hazard Potential Classification: High  Significant  Low X 

Inspector's Name: Jeffrey Crabtree, PE and James Filson, PE 

 

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
 

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  Annual  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    418  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  plans  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?   X       Is water entering inlet, but not exiting outlet?   X 

5. Lowest dam crest elevation (operator records)?  423        Is water exiting outlet, but not entering inlet?   X 

6. If instrumentation is present, are readings recorded 
(operator records)?  

Plans        Is water exiting outlet flowing clear?  X  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

 N/A      From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 N/A      At isolated points on embankment slopes?  X  

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  X        From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   N/A 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?  X  

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

#3 Information on plans and plans have been requested through AmerenUE Legal Group 

#10 Noted as part of normal maintenance 

#12 Clear of debris 

#17 Cleared areas and scarps are from maintenance of eroded areas from runoff 

#21 NW area between Bottom Ash and 498 Pond – Isolated area noted in Maintenance report and being monitored 

#23 Floodwater  - Mississippi River and backwater conditions on the Meramec River 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

2 

Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit MO-0000361 INSPECTOR  

Date 05/19/2000 to 05/18/2005 

Impoundment Name Meramec Power Plant 

Impoundment Company AmerenUE 

EPA Region Region 7 

State Agency 

(Field Office) Address 

State of Missouri 

Department of Natural Resources 

Name of Impoundment New Fly Ash Pond 

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New    X    Update     

  Yes No 

Is impoundment currently under construction?  X 

Is water or ccw currently being pumped into the impoundment? X  

IMPOUNDMENT FUNCTION: Storage – Fly Ash 

Nearest Downstream Town Name: Kimmswick 

Distance from the impoundment: 2.8 miles 

Location: 

Latitude  38 Degrees 24 Minutes 25.16 Seconds N 

Longitude  90 Degrees 20 Minutes 26.97 Seconds W 

State Missouri County St. Louis 

  Yes No 

Does a state agency regulate this impoundment?    X 

If So Which State Agency?  
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

3 

HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

X LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

 

 

Early assessment is determined to be low based on site assessment only.  Visual assessment of 

unit was conducted and small isolated seep area noted and AmerenUE has been monitoring this 

location as noted in their annual inspection report.  Units and site in good conditions.  AmerenUE 

has a dam safety group which oversees the unit and conducts weekly inspections.   

 

The new fly ash pond is located in the middle of the site and incised.  The embankment is more 

than 100 yards away from this unit.  The unit was built within the old fly ash area and is lined.  The 
potential is low for failure at this unit. 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill   X  Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) 25 Embankment Material Ash with liner (in interior of dam) 

Pool Area (ac)  13.5 ac Liner Has Liner 

Current Freeboard (ft)  Liner Permeability  



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 
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TYPE OF OUTLET (Mark all that apply) 

N/A Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

X Outlet 

24” inside diameter  

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

X 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 

outlet?  
X  

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

  



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

6 

 

 Yes No  

Has there ever been a failure at this site?   X  

If So When?   

If So Please Describe : 
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

7 

 

 Yes No  

Has there ever been significant seepages 

at this site?  
 X  

If So When?   

If So Please Describe : 

Minor seepage noted during the site assessment and AmerenUE is currently monitoring. 
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

8 

 

 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

 X 

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 Interior Unit – 498 see detail map.  Unknown  ; Plans requested through AmerenUE 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Plans will assist in determining the dam foundation and have been requested and waiting for clearance 

through AmerenUE Legal. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

No – minor erosion noted during assessment. 
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UNIT 2 (POND 2) FIELD OBSERVATION CHECKLIST



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

1 

Site Name: Meramec Date: September 29, 2010 

Unit Name: Old Fly Ash Pond Operator's Name: AmerenUE 

Unit I.D.: 489 Hazard Potential Classification: High  Significant  Low X 

Inspector's Name: Jeffrey Crabtree, PE and James Filson, PE 

 

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
 

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  Annual  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    416.5  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  plans  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?   X       Is water entering inlet, but not exiting outlet?   X 

5. Lowest dam crest elevation (operator records)?  420.2        Is water exiting outlet, but not entering inlet?   X 

6. If instrumentation is present, are readings recorded 
(operator records)?  

Plans        Is water exiting outlet flowing clear?  X  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

 N/A      From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 N/A      At isolated points on embankment slopes?  X  

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  X        From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   N/A 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?  X  

17. Cracks or scarps on slopes?  X  
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

#3 Information on plans and plans have been requested through AmerenUE Legal Group 

#12 Clear of debris 

#17 Cleared areas and scarps are from maintenance of eroded areas from runoff 

#21 NW area between Bottom Ash and 498 Pond – Isolated area noted in Maintenance report and being monitored 

#23 Floodwater  - Mississippi River and backwater conditions on the Meramec River 
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit MO-0000361 INSPECTOR  

Date 05/19/2000 to 05/18/2005 

Impoundment Name Meramec Power Plant 

Impoundment Company AmerenUE 

EPA Region Region 7 

State Agency 

(Field Office) Address 

State of Missouri 

Department of Natural Resources 

Name of Impoundment Old Fly Ash Pond 

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New    X    Update     

  Yes No 

Is impoundment currently under construction?  X 

Is water or ccw currently being pumped into the impoundment? X  

IMPOUNDMENT FUNCTION: Storage – Fly Ash 

Nearest Downstream Town Name: Kimmswick 

Distance from the impoundment: 2.8 miles 

Location: 

Latitude  38 Degrees 23 Minutes 59.43 Seconds N 

Longitude  90 Degrees 20 Minutes 31.67 Seconds W 

State Missouri County St. Louis 

  Yes No 

Does a state agency regulate this impoundment?    X 

If So Which State Agency?  
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

X LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

 

 

Early assessment is determined to be low based on site assessment only.  Visual assessment of 

unit was conducted and small isolated seep area noted and AmerenUE has been monitoring this 

location as noted in their annual inspection report.  Units and site in good conditions.  AmerenUE 

has a dam safety group which oversees the unit and conducts weekly inspections.   

 

The old fly ash pond is located along the SE area of the embankments and has three sides incised.   

The one side which is adjacent to the embankment is approximately 75-100 yards away from this 
unit.  The unit is lined.   
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill   X  Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) 25’ (24.7’) Embankment Material Ash with liner (in interior of dam) 

17.6 13.5 ac Liner Has Liner 

Current Freeboard (ft) 3.7’ Liner Permeability  
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 
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TYPE OF OUTLET (Mark all that apply) 

N/A Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

X Outlet 

36” inside diameter  

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

X 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 

outlet?  
X  

 No Outlet  

 
Other Type of Outlet  

      (specify): 
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

6 

 

 Yes No  

Has there ever been a failure at this site?   X  

If So When?   

If So Please Describe : 
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

7 

 

 Yes No  

Has there ever been significant seepages 

at this site?  
 X  

If So When?   

If So Please Describe : 

Minor seepage noted during the site assessment and AmerenUE is currently monitoring. 
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Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

8 

 

 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

 X 

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

  Unknown; Plans requested through AmerenUE 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Plans will assist in determining the dam foundation and have been requested and waiting for clearance 

through AmerenUE Legal. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

No – minor erosion noted during assessment. 
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Site Name: Meramec Date: September 29, 2010 

Unit Name: Bottom Ash Pond Operator's Name: AmerenUE 

Unit I.D.: Bottom Ash Hazard Potential Classification: High  Significant  Low X 

Inspector's Name: Jeffrey Crabtree, PE and James Filson, PE 

 

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
 

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  Annual  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    408  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  plans  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?   X       Is water entering inlet, but not exiting outlet?   X 

5. Lowest dam crest elevation (operator records)?  417.4        Is water exiting outlet, but not entering inlet?   X 

6. If instrumentation is present, are readings recorded 
(operator records)?  

Plans        Is water exiting outlet flowing clear?  X  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

 N/A      From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 N/A      At isolated points on embankment slopes?  X  

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  X        From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   N/A 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?  X  

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

#2 #3 Information on plans and plans have been requested through AmerenUE Legal Group 

#12 Clear of debris 

#21 SW quad of Bottom Ash Pond – Isolated area noted in Maintenance report and being monitored 

#23 Floodwater  - backwater conditions on the Meramec River 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit MO-0000361 INSPECTOR  

Date 05/19/2000 to 05/18/2005 

Impoundment Name Meramec Power Plant 

Impoundment Company AmerenUE 

EPA Region Region 7 

State Agency 

(Field Office) Address 

State of Missouri 

Department of Natural Resources 

Name of Impoundment Bottom Ash Pond 

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New    X    Update     

  Yes No 

Is impoundment currently under construction?  X 

Is water or ccw currently being pumped into the impoundment? X  

IMPOUNDMENT FUNCTION: Storage – Bottom Ash 

Nearest Downstream Town Name: Kimmswick 

Distance from the impoundment: 2.8 miles 

Location: 

Latitude  38 Degrees 24 Minutes 30.56 Seconds N 

Longitude  90 Degrees 20 Minutes 20.56 Seconds W 

State Missouri County St. Louis 

  Yes No 

Does a state agency regulate this impoundment?    X 

If So Which State Agency?  
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

X LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

 

 

Early assessment is determined to be low based on site assessment only.  Visual assessment of 

unit was conducted and small isolated seep area noted and AmerenUE has been monitoring this 

location as noted in their annual inspection report.  Units and site in good conditions.  AmerenUE 

has a dam safety group which oversees the unit and conducts weekly inspections.   

 

The bottom ash pond is located NW corner of the embankment and has three sides that are incised.  

The fourth side is part of the embankment.  The seep location is in the SW corner of the unit and is 
a little wet, no running water. A stability analysis is being conducted and will be completed by the 

end of the year, we have requested a copy for this site assessment. 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill   X  Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) 25’ (24.7’) Embankment Material Noted on Plans – Silty Clay / Clay 

Pool Area (ac) 14 ac Liner  

Current Freeboard (ft) 9.4’ Liner Permeability  
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TYPE OF OUTLET (Mark all that apply) 

N/A Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

X Outlet 

18” inside diameter  

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

X other (specify): Carbon Steel 

 Yes No 

Is water flowing through the 

outlet?  
X  

 No Outlet  

 
Other Type of Outlet  

      (specify): 
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 Yes No  

Has there ever been a failure at this site?   X  

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
 X  

If So When?   

If So Please Describe : 

Minor seepage noted during the site assessment and AmerenUE is currently monitoring. 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

 X 

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

  Unknown; Plans requested through AmerenUE 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Plans will assist in determining the dam foundation and have been requested and waiting for clearance 

through AmerenUE Legal. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

No –  
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Site Name: Meramec Date: September 29, 2010 

Unit Name: Retention Pond Operator's Name: AmerenUE 

Unit I.D.: Retention Hazard Potential Classification: High  Significant  Low X 

Inspector's Name: Jeffrey Crabtree, PE and James Filson, PE 

 

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
 

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  Annual  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    405  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  plans  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?   X       Is water entering inlet, but not exiting outlet?   X 

5. Lowest dam crest elevation (operator records)?  414        Is water exiting outlet, but not entering inlet?   X 

6. If instrumentation is present, are readings recorded 
(operator records)?  

Plans        Is water exiting outlet flowing clear?  X  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

 N/A      From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 N/A      At isolated points on embankment slopes?  X  

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  X        From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   N/A 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?  X  

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

#2 #3 Information on plans and plans have been requested through AmerenUE Legal Group 

#12 Clear of debris 

#21 NW corner – Isolated area noted in Maintenance report and being monitored 

#23 Floodwater  - backwater conditions on the Meramec River 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

2 

Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit MO-0000361 INSPECTOR  

Date 05/19/2000 to 05/18/2005 

Impoundment Name Meramec Power Plant 

Impoundment Company AmerenUE 

EPA Region Region 7 

State Agency 

(Field Office) Address 

State of Missouri 

Department of Natural Resources 

Name of Impoundment Retention Pond 

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New    X    Update     

  Yes No 

Is impoundment currently under construction?  X 

Is water or ccw currently being pumped into the impoundment? X  

IMPOUNDMENT FUNCTION: Storage – Bottom Ash 

Nearest Downstream Town Name: Kimmswick 

Distance from the impoundment: 2.8 miles 

Location: 

Latitude  38 Degrees 24 Minutes 27.68 Seconds N 

Longitude  90 Degrees 20 Minutes 35.46 Seconds W 

State Missouri County St. Louis 

  Yes No 

Does a state agency regulate this impoundment?    X 

If So Which State Agency?  
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

X LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

Early assessment is determined to be low based on site assessment only.  Visual assessment of 

unit was conducted and small isolated seep area noted and AmerenUE has been monitoring this 

location as noted in their annual inspection report.  Units and site in good conditions.  AmerenUE 

has a dam safety group which oversees the unit and conducts weekly inspections.   

 

The retention pond is located west of the embankment and has all sides incised.  The edge of the 

retention pond, shortest distance to the embankment is approximately 75 yards.  The side slopes 

are vertical timber board built within the fly ash pond area. 
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CONFIGURATION: 

 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)   X Combination Incised/Diked 

Embankment Height (ft) 25’ (24.7’) Embankment Material Noted on Plans – Vertical wooden 

boards 

Pool Area (ac) 0.7 ac Liner  

Current Freeboard (ft) 9’ Liner Permeability  
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TYPE OF OUTLET (Mark all that apply) 

N/A Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

X Outlet 

24” inside diameter  

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

X other (specify): Carbon Steel 

 Yes No 

Is water flowing through the 

outlet?  
X  

 No Outlet  

 
Other Type of Outlet  

      (specify): 
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 Yes No  

Has there ever been a failure at this site?   X  

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
 X  

If So When?   

If So Please Describe : 

Minor seepage noted during the site assessment and AmerenUE is currently monitoring. 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

 X 

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

  Unknown; Plans requested through AmerenUE 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Plans will assist in determining the dam foundation and have been requested and waiting for clearance 

through AmerenUE Legal. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

No –  
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